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WI ABSTR4CI’ 

A hand held, shoulder mounted gun with time delay 
circuitry means to safely ignite a powdered pyrotechnic 
material. 

9 Claim+, 2 Drawing FQures 



* 

U.S. Patent em. m,iw Sheet 1 of 2 4,495,848 

i 



U.S. Patent em. 29,1985 Sheet 2 of 2 4,495,848 



5 
w- J 

4,495$48 
1 

It is one other object of the in\:ention to provide a 
small portable hand held torch for igniting powdered 
incendiary material. 

Pvrono~ and other mixtures of metal oxides, with 
powdered metals that burn at ex[remeiy high tempera- 
u-es have been known and have been patented for 
several years. The basic patents on the pyrotechnic 
compositions of a mixture of powdered metals and 
metal oxides issued to Dr, Alexander G. Rozner et al. 
are U.S. Pat. ANus. 3,503,814; 3,695,951; 3,713,636 and 
3,890,174. Through the disclosure of the composition of 
these mixtures in one or more of the above identified 
U.S. patents it has been known to furmuiate pyrotech- 
nic compositions of powders of mixtures of aluminum, 
metal oxides and metals se&ted from the group consist- 
ing of iron, copper, silver, niobium tungston, molybde- 
num or other metals mixtures as set forth in US. Pat. 
Non 3,695,95 1 l 

In the ignition and firing of these high temperature 
burning powders it has been standard pracrice to utilize 
electrical cables to ignite the mixtures (Pyronol) at con- 
siderable distances so as to insure safety to the operator. 
Prior to the practice of the instant invention no hand 
held or shoulder mounted device was capable of safely 
igniiing the powdered metal and oxide nixtures of the 
pyrotechnic compositions. 

SUMMARY OF THE INVENTION 

The invention is a safe shoulder mounted hand held 
torch or gun used to ignite a mixture of metal oxides or 
ocher equivalent pyrotechnic composition that is capa- 
ble of being ignited to bum at very high temperatures. 

In the past ignition of these pyrotechnic compositions 
that include pyronol and thermite (R) have been initi- 
ated through electrical wiring connected to a power 
source remotely located with relationship to the pyre- 
technic composition. 

In the present invent&great safety is built into the 
operation of the gun through an independent arming 
switch means and circuit and a secondary manually 
operated fire switch means and circuit that delivers 
ignition current to the chamber in the gun where the 
pyrotechnic composition is held prior to firing. 

In the arming circuit. when the manually operated 
arm switch is actuated a capacitor is charged for a few 
seconds to build up a certain predetermined charge. 
Upon subsequent actuation of a manual fire switch, a 
secondary circuit controlled by a silicon-controlled 
rectifier delivers ignition current previously stored jn 
the capacitor means to an igniter chamber in the for- 
ward end of the gun. 

It is one object of the invention tu provide a shoulded 
fired torch that is capable of safely igniring a pyrorech- 
nit composition. 

It is tkefere. :he principal objecr of rhe invention IO 
pro4e a hand held gun for igniting powdered incendi- 
ary matrriai t’nat is complereiy sak. 

Tt IS ;inother object clfthe invention SO prclkle a hand 
held torch that is rt3Iiabk for igniting po\sdered incendi- 
ary material. 

2 

It is a still further object of the invention to provide 2 

hand held torch or gun for ignitine powdered incendi- 
ary material, where the gun c&s small recoil upon 
ignition, 

It is one additional object of the invention to provide 
a hand held torch for igniting powdered incendiary 
material, that will fire without noise. 

BRTEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram of the circuitrv of the pyronoi I 
torch. 

FIG. 2 is a perspective view of the pyronol torch. 
One terminal of the igniter is connected to the posi- 

tive lead of the capacitor and the other match terminal 
is tied to the anode of the silicon-controlled rectifier. 
Activation of the fire switch permits trigger current to 
flow from the capacitor into the gate of the silicon-can- 
trolled rectifier. 

The system is designed so that when the voltage on 
the capacitor is from 0.7 volts to 0.9 volts more than the 
breakdown voltage of the zener diode the gate current 
wifl be of sufficient magnitude to turn on the silicon- 
controlled rectifier. 

DESCRIPTIOX OF THE PREFERRED 
EMK’OIMEXT 

ln FIG. 1 the pyre-gunk pyre-torch electronics is 
powered by a 12 (12.15) volt DC. supply consisting of 
three four (4) vult batteries VI. The energy needed to 
initiate the igniter of the torch is obtained from 6ooo PF 
capacitor 14 that is charged through a resistor RJ by the 
batteries V 1. The resistor RI controls the time for build 
up of charge on the capacitor 14. In the disclosed sys- 
tern a 6ooo IF capacitor 14 that stores energy, in combi- 
nation with a 300 ohm resistor RI allows a build up time 
about 8 seconds. A resistance value should be selected 
that allows a time build up of from about 5 seconds to 
about 15 seconds. 

The safety features are illustrated as follows: 
The arming of the torch is accomplished bv a double 

pole double throw momentary contact t&e s;rm 
switch 11. In its normal position the arm switch II 
shorts the positive lead of the capacitor 14 to ground 
through a la resistor R:, This eliminates any residual 
charge on the capacitor 14 that might unintentionally 
cause torch ignition. The toggle switch 11 in its normal 
position disconnects the positive battery pack lead 10 
from the torch electronics. 

The fire switch 15 is a single pole double throw push 
button switch. In its normal position, the fire switch 15 
shons the gate of the silicon-controlled rectifier 18 to 
ground and prevents current to flow to the igniter 20. 

EXAMPLE 
During a typical pyre-torch firing sequence the arm 

sukh 11 is first manually engaged. At that time, the 
capacitor 14 begins to charge up at a rate specified by 
the formula. voltage on the capacitor 14 equals voltage 
on the battery minus wlrage on the battery to the expo- 
nenrial powfer minus T divided by resistance times the 
capacitance. In rhis system when V equals 12.15 volts. 
R, equals 300 ohms and C equals 6000 PF. The fire 
switch 15 will non be effscri\ye unless the arm switch 11 
is actuated for at least I sewnds. 
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In the present svstem the capacitor 11 must charge IO 

I 1.9 volts before- the silicon-controlled rectifier *gate 
turn on \Bolrage of 0.8 is reached. The zener diode 12 
prevents the silicon-controlled rectifier from turning on 

source is in a first power circuit with means to control 
current flow to an energy storage unit including a safety 
fearute with means to discharge the energy storage unit 
to prevent inadvertent firing and a sec&dary circuit 

before the capacitor 14 has been fully charged. One end 5 with an igniter in combination with means to control 
of the second resistor R2 is connec ted to the gate termi- flow of 
naI 18 of the silicon rectifier and the other end of the circuit. 
resistor R2 is connected to ground. The second resistor 
R: also draws enough current so that if the arm switch 
11 and fire switch 15 are depressed simuhaneously the 10 

current to the igniter and a separate trigger 

2. The pyrotechnic torch of claim I wherein the 
energy storage unit is a capacitor. 

3. The pyrotechnic torch of claim 1 wherein the first 
unir will nor deliver current to the ignjtor 20. power circuit includes a storage battery an arming 

In FIG. 2, the gun or torch has a forward end 26 switch, timing resistor capacitor, and zener diode. 
where a flame is emitted and a rearward end 30 that 4. The pyrotechnic torch of claim 3 wherein the 
may be fitted with a shoulder piece 31. The chamber for capacitor buildup is controlled by a resistor. 
storage of powdered incendiary materia1 27 is in direct s 5. A pyrotechnic torch comprising a forward end 
contact with the igniter element 20 that may be a resis- 
tance wire or equivalent commercial igniter that is ca- 

with nozzle communicating with a chamber for storage 
of powdered incendiary material and a rearward end 

pable of igniting a powdered incendiary material. fitted with a shoulder piece and a connected handle 
The power circuit referred to above consists of a means between the shoulder piece and the forward end 

plurality of batteries VI that may be stored in one han- 20 wherein an arm switch and fire switch are mounted on 
die 24. These batteries, that in the preferred embodi- 
ment, may be part of a 12 volt system. The batteries VI 

the connecting elements, a power circuit consisting of a 
power source and energy storage unit with combined 

are located in the handle 24 of the gun and are switched 
in parallel to Ihe series connection of the capacitor 14 

current storage element and capacitor with storage 
function means, including a safety feature with means to 

and the timing resistor RI. 
In the secondarv circuit the fire switch 15 and the 

25 discharge the energy storage unit to prevent inadver- 

zener diode 12 are-in series and are connected between 
tent firing and a power means to control current flow to 
the energy storage unit and a secondary circuit includ- 

-the positive capacitor lead and the SCR gate. ing an igniter device, silicon control rectifier and a 
The capacitor X4 is charged by the power circuit and separate trigger circuit. 

discharged by the secondary circuit. 30 6. The pyrotechnic torch of claim 5 wherein the 
Six wav binding posts 17 and 19 are commerciallv 

available Lonnectors. 
I current storage element is a capacitor. 

7, The pyrotechnic torch of claim 5 wherein the 
A trigger circuit is comprised of zener diode 12, a capacitor storage function means is controlled by a 

resistor RI and the fire switch 15. resistor in series with the capacitor. 
Obviously, manv modifications and vatiations of this 35 

invention are pokible in the light of the above teach- 
& The pyrotechnic torch of claim 5 wherein two 

sequential switches closures are used to prevent inad- 
ings. It is, therefore, to be understood that within the vertent firing with a first switch that is closed for a 
scope of the appended claims the invention may be minimum time (arming delay) before a second switch is 
practiced otherwise than as specifkallv described, 

What is claimed and desired to be secured by Letters 40 
closed for an immediate fire. 

9. The pyrotechnic torch of claim 5 with means to 
Patent of the United States is: provide an arming delay mechanism that allows a delay 

1. An electrically operated pyrotechnic torch coma of 5-l 5 seconds. 
prising an igniter and power source wherein, the power l t l 8 8 
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